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SUMMARY 

This f irst  semiannual report  describes the  i n i t i a l  work on a project  

concerned ul t imately with the understanding of the  mechanism and k ine t ics  

of oxidation of s i l i con .  

mechanical and e lec t ronic  accessories have been assembled and tes ted .  The 

exact equation of ellipsometry has been programed f o r  the  I B M  7074 computer 

and t h e  values ofY/ and A f o r  various values of the  thickness and re f rac t ive  

index of the f i l m  on s i l i con  substrate have been evaluated. 

The ellipsometer and i t s  various opt ica l ,  

The ul t rahigh vacuum system a s  well a s  t he  "buffer" system a t  moderate 

vacuum have a l so  been assembled and tes ted  and are  now ready fo r  operation. 
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I. INTRODUCTION 

Even though numerous papers have appeared on the various ways and 

means of dimishing or  even t o  some extent cont ro l l ing  the  surface con- 

tamination e f fec ts  by the  ambient atmosphere, very l i t t l e  work has been 

car r ied  out on t h e  actual mechanism and k ine t ics  of the  contamination of 

the surface of s i l i c o n  i n  a i r .  The present project  i s  intended t o  pro- 

vide t h i s  information by making use of two techniques namely (I) the  

ell ipsometer technique of determining the  r e f r ac t ive  index and the  thick- 

ness of the  layer  on the  s i l i con  surface and (ii) the  oxygen-buffer tech- 

nique of control l ing the  oxygen p a r t i a l  pressure a t  extremely low leve ls .  

Both these techniques a re  described below i n  grea te r  d e t a i l .  Much of the  

e f f o r t  during t h i s  report  period has been devoted t o  the  design, fabr ica t ion  

and ordering, assembling and t e s t i n g  of the  various equipments. 

11. ELLIPSOMETRY 

2 . 1  Experimental technique: Since t h i s  has become a well  recognized 

t o o l  f o r  the study of the  surfaces a n d  t h e i r  contamination and consequently 

large amoung of l i terature") on t h i s  technique is  avai lable ,  only a 

b r ie f  mention w i l l  be made about the  experimental s e t  up. 

and self-explanatory drawing of the  experimental arrangement is shown i n  

Fig. 1. Instead of t he  conventional photometer detect ing systems, a 

chopper-cum lock-in-amplifier system has been incorporated t o  increase 

the  s igna l  t o  noise r a t i o  considerably. 

a s  extremely narrow band detector ,  the center frequency of which i s  locked 

t o  the  frequency of the chopper kept i n  the  incident beam. 

arrangement it is  now possible  t o  measure rapidly the  anglesAand y /  t o  

0 .Ole with excel lent  reproducibi l i ty .  

A schematic 

The lock-in-amplifier operatEs 

With t h i s  
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The ellipsometer and the  lock-in-amplifier a re  from Gaertner 

Sc ien t i f i c  instruments Co. and "rrinceton Applied Research respectiveiy.  

Currently a l l  the  measurements are confined t o  the  HgA54618 only. 

2.2 In te rpre ta t ion  of ellipsometer measurements: The e f f ec t  of very 

t h i n  f i l m s  on el l ipsometr ic  measurements requires some discussion. Although 

t h e  theo re t i ca l  foundation necessary t o  calculate  t h e  effect of t h i n  f i lms  

on the  s t a t e  of polar izat ion of re f lec ted  l i g h t  w a s  l a i d  over 70 years ago 

by Drude(2)y the  exact equations cannot be solved i n  closed form f o r  the  

desired quant i t ies  ( r e f r ac t ive  index and thickness of film) i n  terms of 

t h e  measured quant i t ies  and , the angles which define the  r a t i o  of 

t h e  Fresnel  coef f ic ien ts  f o r  l i g h t  wave components p a r a l l e l  (p) and per- 

pendicular ( s )  

= tany.exp (in> 
RS 

Hence trial-and-error and i t e r a t i o n  techniques must be used and before the  

advent of the modern computers the application of the  exact equation was 

almost impossible. 

Consequently, approximate expressions have been used extensively,  

but t h e  l i m i t s  of t h e i r  v a l i d i t y  a r e  not known. Thus the  r e s u l t s  obtained 

by t h e  e a r l i e r  workers and hence the conclusions a re  of ten of doubtful 

(3Y4) * nature 

However, with the  modern electronic  computers t he  use of exact equations 

i s  rout ine,  once the  i n i t i a l  programming i s  complete. 

been wr i t ten  fo r  t he  I B M  7074 i n  t h e  DAFT (Dual Autocoder Fortran Translator) 

Such a program has 

language:, and i s  included i n  Appendix I. 

version of t he  Fortran and i s  used in Pennsylvania S ta t e  University. 

D a f t  language i s  an improved 

D a f t .  

can e a s i l y  be t rans la ted  t o  Fortran. The values ofAand v/ a s  a function of 
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f i l m  thickness obtained with t h i s  program f o r  various values of the  re f rac t ive  

index of the fi lm in = 1.0 - 50j on a substrate  of s i l i con  in2 = 4.050 - 0 . 0 2 8 i j  

a t  70" angle of incidence fo r  

1 

546d a r e  given i n  Appendix 11, The t ab le  a l s o  

includes the  data f o r  f i l m s  of t he  phases vi terous s i l i c a  ( n  - 1.460) 

and B-cristobali te ( rLl = 1.487). 
1 -  

Ih t he  above treatment t h e  f i l m  has been considered t o  be a three-dimensional 

phase characterized by a thickness and index of re f rac t ion .  For monolayers it i s  

ra ther  farfetched t o  expect the  quantity n1 t o  be the  same a s  t he  index of refrac- 

t i o n  of t he  film mater ia l  i n  the  bulk phase. For f i lms with p a r t i a l  monolayer 

coverage the  problem i s  even more complicated. 

On the  other hand, S t r a ~ h a n ' ~ )  and Sivukhin(6) has derived the Fresnel 

coef f ic ien ts  t r ea t ing  the  two-dimensional monolayer model of the  f i l m ,  a s  a 

surface d i s t r ibu t ion  o f k t z i a n  osc i l l a to r s .  

Strachan's theory leads t o  the following equation(7) f o r  t he  r a t i o  of t he  

To the  f i r s t -order  approximation 

Fresne l ' s  coefficients:* 

For purposes of comparison the  corresponding equations derived on the  bas i s  

of Drude's theory a re  given below: 

* See Table I fo r  Glossary of Symbols. 

~~ 
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a 

1 a 

d 

1 

2 

n 

n 
- 

Table I. Glossary of Symbols 

2K/n2 ( 1+H2) 

thickness of f i lm  

index of re f rac t ion  of film 

index of re f rac t ion  of substrate  = a2 - ik2 

= n2+i  ) 

4 f o r  a fi-free surface 

9 f o r  a f i b f r e e  surface 

x vacuum wavelength of l i g h t  

QI angle of incidence 

0- = 6 G i  s ca t t e r ing  indices 

e degree of coverage 
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X 

i 4 i T  cos # s i n  @ - 
t a n v  exp ( i n )  = t a n v  exp 

1 

and 

r where 
3 

i 51 

I 
d 

4TTcos @ s i n  

a =  { a + s i n  2 2  # ( a  -a:)1.~+a~(l-2a 2 s i n  

2 2  2 2 TT s i n  2 cos pI sin #(nl-l)a . (1-2a s i n  #) - 

: COS Qj-a+sin #(a '-a:)]' + a2(1-2a 1 sin2 
2 B =  

It i s  seen t h a t  equations (2)  and ( 5 )  a r e  i d e n t i c a l  except f o r  t he  quan t i t i e s  

i n  brackets which contain terms t h a t  characteriz? the  f i l m ,  i . e . ,  s ca t t e r ing  

indices  i n  one case and thickness and r e f r ac t ive  index i n  the other case.  

(4) Recently Saxena has shown t h a t  the  e r ro r  involved i n  using t h e  l i n e a r  

approximation equation (6)  f o r  deriving the  f i l m  thickness d i s  within 1 A up 

t o  d = 50 

leads t o  an e r r o r  of a s  much a s  75 

and within 6 up t o  d = 100 I f .  On the  other  hand, the  equation (7) 

in  a t r u e  f i l m  thickness of 100 A .  

Archer has pointed t h a t  t h e  value of B i n  equation (7)  i s  very smali 

( N O . 0 0 1  deg/A). One would, therefore ,  expect a large contribution from the  

second and higher order terms and, hence, a departure from l inea r  behavior 

even a t  small f i lm thickness .  

In  the  l i g h t  of t he  above f a c t s ,  it i s  necessary t o  examine the  v a l i d i t y  

o f  t h e  l i n e a r  approximation i n  the  case of equations ( 3 )  and (4)  derived 

from Strachan's theory. The v a l i d i t y  of t he  l i n e a r  approximat.ion 



can a l s o  be experimentally t e s t ed  by using d i f f e ren t  ambient atmospheres 

(hydrogen, nitrogen, e t c . )  t o  form different. adsorbed films on atomically 

clean surfaces of s i l i con .  

111. Oxygen-Buffer Technique 

Fig.  2 represents t he  phase diagram of t he  FeO-Fe 0 system (Muan (8 )  2 3  
Here the  temperature i n  " C  is p lo t ted  along the  ordinate and the  weight 

percent along the  abscissa.  The dashed l i nes  represent the  isobars 

f o r  the  p a r t i a l  pressure of oxygen. 

it can be seen t h a t  a mixture of Fe 0 and Fe 0 

weight whatever w i l l  maintain a constant oxygen p a r t i a l  pressure depending 

only on the temperature. If such a system i s  incorporated i n  a vacuum 

system one could control  the p a r t i a l  pressure of oxygen i n  t h e  system. 

Further if  there  i s  a leak i n  the  system oxygen w i l l  be  absorbed by the  

Fe 0 Fe 0 

f o r  any reason whatever, the mixture w i l l  re lease oxygen. 

t he  p a r t i a l  pressure of oxygen i n  the  system can be maintained a t  a 

constant value. 

From the  right-hand pa r t  of t h e  diagram 

of any composit,ion by 
3 4  2 3  

mixture, and if  there  i s  a depletion of oxygen i n  the  system 
3 4 -  2 3  

Ir. t h i s  way 

Such an oxygen-buffer system has been designed, fabr ica ted ,  assembled 

and t e s t ed .  

vacuum system reaching down t o  10 mm Hg pressure.  

a l so  acquired an ul t rahigh vacuum system using a 15 

yielding an ult imate vacuum of 1 x 

For cleaving the  s i l i c o n  c r y s t a l  i n  vacuum t o  produce an 

This buffer system i s  coupled on t o  a conventional high 

-a I n  addi t ion we have 

l / sec  Vac-Ion pump 

m Hg. 

atomically 

clean surface,  an apparatus has been designed on t h e  l i nes  of Gobeli and 

Allen(9)apparatus. This requires  some s t a i n l e s s  s t e e l  sylphon beiiows f o r  



1 I I I I 

Fig. 2. Phase Equilibrium Diagram of the System FeO-Fe 0 2 3  
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which orders were placed i n  August '65.  

i n  t he  manufacturing f i r m  we are  ye t  t o  receive the  sylphon bellows. 

However, we expect t o  receive the  bellows shor t ly  and a s  soon a s  they a re  

received and the cleaving apparatus i s  ready t h e  experhenta  1: invest igat ions 

Due t o  some unforeseen s t r f k e  

w i l l  be commenced. 
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V. Conclusions and Recommendations 

N o  specif ic  conclusions can be drawn a t  t h i s  stage of the work. It 

i s  recommended t h a t  t he  work be allowed t o  proceed a s  outl ined above. 

V I .  Personnel 

Besides t h e  Pr inc ipa l  Investigator* the  following persons a re  working 

on t h i s  project:  

Dr. V. Prosser,  Senior Research Associate, 1/4 time since September 1, 1965 
3/4 time July-September, 1965 

M r .  R .  R a i ,  Graduate A s s i s t a n t ,  time since September, 1965 

* K. Vedam, Associate Professor of S o l i d  S t a t e  Science 
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Values of A and a s  a function of f i l m  thickness on a subs t ra te  of s i l i c o n  
0 

a t  70" angle of incidence f o r  5461 A 
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15.223 
14.581 
13.981 
13.431 
12.942 
12.524 
12.189 
11.946 
11.003 
11.163 

11C.C30 
113.330 
161 -161 
162.40S 
151.346 

11-163 
11.029 
11.990 
12.265 

2.0 
4 - 0  
6.0 
8.0 

10.0 
12.621 
13.057 
13.562 
14.125 
14.136 
15.305 
16.061 
16.160 
11.488 
10.219 
10.951 
19.699 
20.442 
21.184 
21.922 
22.651 
23.386 
24.110 
24.828 
25.S40 
26.241 
26 .948  
21.644 
20.336 
29.022 
29.102 

152.t35 
148.301 
144.354 
140.70* 
137.S92 
134. 143 
132.221 
130.COS 
128.013 
12t.406 
124.990 

122.853 
122.112 
12l .Yl8 
121.241 
121.114 
12I.110 
121.437 

122.566 
123.400 
124.457 
125.123 
127.200 

1 2 3 . ~ 1 0  

121.  e93 

12.0 
14.0 
16.0 
10.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
3 4 - 0  
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.t 
50.0 
52.0 
54.0 
S6.0 
58.0 

I N C E X  CF IIEFRACTICN 1.2 

W A L L  
CELlL D E L T I  P S I  

SMALL 
OCLIA 

0.0 
2.0 
4.0 
6.0 
8.0 

10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.C 
30.0 
32.0 
34.0 
36.C 
38-0  
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54-0 
56.0 
58.0 

SMALL 
DELTA 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136.0 
138.0 
l 50 .0  
142.0 
1 4 4 - 0  
146.0 
148.0 
150.0 
152.0 
154-0 
156-0 
158.0 
160.0 
162.0 
164.0 
166-0 
168.0 
110.0 
172.0 
114.0 
176.0 
118.0 
180.0 

C E L l A  

1lC.OYO 
111.41S 
164.121 
151.151 
I5C.t64 
144.118 
135.?28 
134.480 
130.131 
12t .260 

I IS. 123 
l lC.990 
114.565 
112.623 
I IC. S43 

101.491 
lot. 306 
105.325 
104.150 
103.916 
103.tO4 
103.435 
103.413 
103.123 
104- 194 

izz.eo3 

ice .So5 

1 0 4 . ~ 9 5  
i c s . e 3 0  
107.C38 

PSI 

11.163 
11.859 
12.1C9 
12.550 
13.016 
13.630 
14.158 
15.126 
15.951 
16.028 
17.125 
18.641 
1 9 . 5 t l  
20.498 
21.430 
22.359 

24.262 
25.115 
26-023 
26.921 
21.829 
28.131 
29.636 
30.541 
31.469 
32.4C6 
33.361 
34.341 
35.349 

23.2e3 

DELTA PSI 

36.252 
35.208 
34.199 
33.211 
32.260 
31.320 
30.395 
29.480 
20.512 
21.666 
26.1bO 
25.852 
24.939 
24.022 
23.099 
22.171 
21.239 
20.306 
19.313 
18.411 
11.534 
16.640 
15.116 
14.954 
14.199 
13.496 
12.894 
12.404 
12.042 
11.825 
11.763 

60.0 
62.0 
64.0 
66.0 
60.0 
10.0 
12.0 
14.0 
16 .0  
18.0 
8C.O 
82.0 
84.0 
06.0 

9C.O 
92.0 
54.0 
96.0 
98.0 

1CC.C 
IC2.0 
104.0 
1 O t . O  
1C8.0 
lIC.0 
112.0 
114.0 
116.0 
118.0 

8e.o 

100.511 36.391 
110.279 31.412 
112.363 38..94 

251.265 
252.109 
253 180 

114.791 
111-592 

124.441 
120 .me  

39.762 
40.914 
42.229 
43.S19 
44.132 
46.151 
41.435 
40.t58 
49.161 
50.100 
51.421 
51 . t15  
52.C18 

51 .? l f  
50.629 
+Vet68 
48.54b 
47.211 
46.C16 
44 . t91  
43 .382  
42.C90 
40.E15 
39.t23 
38.456 
3 7 . ? 3 3  

51.e46 

254.196 
255.469 
255.912 
256.136 
256.146 
255.949 
255.541 
254.943 
254.135 
253.120 
251.893 
250.154 
248.163 
246.835 
241.640 
242.155 
239.353 
236.200 
232.659 
228.686 
224.239 
219.271 
21 3.768 
201.701 
201.100 
194.034 
186.623 
119.038 

i28 -516  
133.220 
138.412 
154.111 
150.k91 
151.35t  
164.614 
112.331 
180.169 
187.992 
195.62C 
202.9 I C  
209 .12 t  
216.004 
221.714 

231.45t 
235.541 

226.85 e 

219.14e 
242.311 
24 5.082 
247.61 5 
259.52e 



SMALL 
DELIA 

c.0 
2.0 
4.0 
6.0 
8.C 

IC.0 
12.0 
14.0 
16.0 
11.0 
20.0 
22.0 
24.0 
26.0 
20.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
40.0 
50.0 
Y2.0 
54.0 
56.0 
50.0 

WALL 
E L I A  

0.0 
2.0 
4.0 
6.0 
0.0 

10.0 
12.0 
14.0 
1b.O 
10.0 
20.0 
22.0 
24.0 
26.0 
2o.c 
30-0 
32.0 
34.0 
36-0 
38.0 
40.0 
42.0 
44.0 
46.0 
40.0 
50.0 
52.0 
54.0 
5b.O 
90.0 

SMALL 
DELTA 

0.0 
2.0 
4.0 
6.0 
8.0 

10.0 
17.0 
15.0 
16.0 
I fl.0 

72.0 
76.0 
76.0 
7 8 . 0  
1c.o 
32.0  
14.0 
36.0 

7n.c 

3e.o 
40.0 
42.0 
44.0 
46.0 

‘,...O 
52.0 
54.0  
56.0 
hH.0 

5n.o 

CELlA 

115.C30 
1lC.185 
I t Z .  110 
155- I96 
140. IS. 
141.V23 
t3%.#9Y 
l lC . t46  
121.532 
121.101 
111.903 
114.491 
I SI. 423 
100.bb3 
lC6.103 
103.9Y7 
lOI .H1  
1oc. IH 
90.633 
97.269 
H.CIb 
9Y. 112 
94.31Y 
.3.1OY 
93.284 
93.C)) 
93.033 
93.211 
93.62Y 
54-26? 

C C L I A  

I I F . 0 8  
11G.623 
1b2.448 
1Y4.to9 
141.4bY 
140.029 
134.1*1 
12F.322 
124.301 
l l % t l b  
IlY.Ct6 
112.21Y 
1C8-091 
10Y.868 
103. I11 
I W - b l l  
98.133 
M.163 
94- 309 
92.101 
91.190 
09.051 
80.601 
81.670 
ObeC41 
M.112 
8Y-613 
0 5 - 3 Y l  
15.210 
OY.261 

OEL1A 

179.E30 
170.666 
162.510 
154.110 
147.528 

134.141 
129.191 
124.159 
119.515 
115.421 
1 1 1.653 

195.03C 
102.137 
99.485 
P7.l-54 
‘94.823 
92.786 
90.925 
U‘ t .  2 3 3  
8 l . l O C  
8 6 . 3 3 3  
15.116 
WS.052 
* I .  I 4 0  
82.l!@ 
%1.174 
61.125 
61.936 

140.n50 

in8.181 

PSI 

11.163 
11.069 
12.143 
12.573 
13.130 
13.816 
14.Y06 
15.k2b 
16.320 
11.252 
18.210 
19.104 
ao.161 
11.1sz 
22.131 
23. I I8 
14.093 
1J.063 
26.021 
2b.909 
21..49 
20.9ll  
29-81@ 
30-811 
31.8Y1 
32.8b8 
33.916 
35.001 
36.134 
31.326 

PSI 

11.1b3 
11.867 
12.130 
12-SbZ 
13.120 
11.190 
14-YY2 
IY.304 
lb.270 
17.19Y 
10.141 
19.115 
W e 0 9 4  
11.017 
1z.0t0 
13.040 
24.010 
t4.991 
2 5 . 9 C l  
16.931 
11.902 
20.011 
29.06k 
30.065 
11.000 
32.940 
34.031 
l5.110 
36.311 
97.647 

P S I  

11.763 
11.864 
12.175 
12.534 
13.073 
13.722 
14.460 
15.269 
16.132 
17.034 
17.465 
18.914 
19.R74 
2 3 . ~ 4 ~  
7 1 . ~ 7  
22.774 

74.702 
73.739 

2 5 . h h 4  
2 6 . 6 7 6  
21.591 
2 8 . 5 6 3  
7’1.546 
31 .54 t t  
31.570 
37.675 
33 .771  
4 4 . R b J  
30.?1.?1 
11.<13 

L E - C  
42.C 
64.0 
66.0 
6e.O 
7c.0 
12.0 
14.0 
1 t . O  
10.0 
8C.O 
82.0 
04-0 
06.0 
(10.0 
9c.0 
92.0 
94.0 
56.0 
50.0 

100.0 
1cz.o 
104-0 
101.0 
100.0 
110.0 
112.0 
114.0 
116.0 
110.0 

95.164 
* C . 3 ? 1  
91.811 
99.628 

101 .I23 
104.453 

I1  1.322 
115.711 
12l.OOt 
121.411 
135.142 
144.322 
155.120 
1b1.391 
100.54 Y 
193.b43 
20Y.103 
216.425 
225.444 
232.913 
239.231 
245.451 
240.02t 
252.491 
255.51C 
250. I5 I 
2b0.302 
262.011 
263.517 

ioi.se5 

31.$88 
3?.F14 
41.?76 
42.C30 
4 4 . t 1 0  
46.421 
40.312 
50.501 
52.161 
55.126 
51.54Y 
59.510 
62.100 
63.092 
65.014 
65.461 
b4.986 
63.?12 

59.611 
51.290 
54.810 
52.511 
M.261 
40.164 
4b.211 
44.404 
42.135 
41.190 
39.155 

6i.eoo 

INCtl OF I fF IACl ICR - 1.4 

SLLLL 
tELTA D E L I 6  C f  I 

A O . 0  
62.0 
64.0 
66.0 
60.0 
10.0 
72.0 
14.0 
1b.O 
70.0 
80.0 
82.0 
04.0 
86.0 
m.0 
90.0 
92.0 
94.0 
96.0 
90.0 

100.0 
IC2.O 
104 .o 
106.0 
100.0 
110.0 
112.0 
114.0 
116.0 
118.0 

05.911 
05.911 
06.673 
01.621 
00.049 
90.394 
92.307 
V4.6b4 
91.971 

101.22Y 
1OY.901 
112.152 
120.931 
134.041 
154.163 
101.613 
208.44 3 
221. 61 C 
240. 011 
248.481 
2w.mo 
259.037 
262.YO4 
265.421 
261. 119 
219.50 3 
211.OOY 
212.215 
213.189 
21 3 - 853 

I N C E X  OF 

SMALL 
OEL7L 

60.0 
62.0 
64.0 
66.0 
68.0 

72.0 
75.0 
76.C 
10.0 
H Q . 0  
07.0 
0 5 . 0  
86 .0  

90.0 
9 2 . 0  
9e.o 
Y b . G  

70 .0  

eu.0 

w . n  
100.3 
lU2.0 
ld4.C. 
I Ih.? 
i i4 . r  
lI0.C 
l l 2 . C  
11tV.J 

Ill<.- 
I I 1,. rI 

39-CIY 
40.492 
42.102 
43-@61 
45.t16 
41.511 
10.383 
53.063 
Yb.c43 
59-336 
62.932 
bb.116 
10.126 
74.415 
11.391 
10.463 
11.119 
14.C55 
10.256 
66.304 
62.482 
50.911 
55.t59 
52.713 
50.064 
41.t86 
45.540 
43. tZO 
k1-112 
40.211 

REF9 &C 1 I ON 

DELTA 

80.912 
80.959 
81.103 

82.199 
83.015 
84.059 
85.351) 
R6.954 
88.920 
91.389 
94.631 
99.2ASi 

107.156 
125.555 
lR5.228 
241.920 
753.966 
2 6 1 . 2 4 3  
265.65R 
2 6 8 . 7 6 5  
211.1 ,b 
271.067 
274.621 
2 7 5 . 8 8 9  

2 7 7 . 6 8 6  
778.25 7 
71 La. 6 3‘1 
? f R . B > l  

(11.593 

1 7 6 . ~ 9 4  

- 1.460 

PSI 

38.162 
40-269 
41-916 
43.732 
5 5 . 7 4 1  
47 .996 
50 .520 
5t .158 
56.551 
61.137 
64.139 

73.352 

83.319 
85.946 
82.725 

6s.557 

rn.401 

7 7 . 7 4 1  
r2.111 
6r.358 
61.590 
5V.640 
26.104 
57.956 
53.159 
4 1 . 6 7 0  
45 .550 
4 3 . 4 6 3  
41.666 
*D.t35 

SMALL 
D E l l A  

120.0 
i i i . 0  
124.0 
126.0 

130.0 
132.0 
134.0 
136-0 
130.0 
140.0 
142.0 
144-0 
146.0 
140-0 
150.0 
152.0 
1Y4.0 
15b.0 
150.0 
160.0 
162.0 
164.0 
166.0 
160.0 
110.0 
112.0 
114-0 
116.0 
110.0 
180.0 

120.0 

SMALL 
O E L l A  

120.0 
122.0 
124.0 
126.0 
120.0 
130.0 
132.0 
134.0 
136.0 
130-0 
140-0 
142.0 
144.0 
1k6.0 
140.0 
150.0 
152.0 
IY4 .0  
156.0 
150.0 
160.0 
162.0 
164.0 
Ib6.0 
160.0 
110.0 
112.0 
114.0 
116.0 
118.0 
1ao.o 

DELIA 

264-6S l  
265.922 
266.135 
266.512 
2b6.669 
266- 616 
2bb.3.2 
2b5.914 
2b5.216 
264.4YO 
203.439 
262-231 
260.03) 
259.234 
251.425 
25Y.392 
2Y3.120 
250.507 
247.169 
244.635 
241.140 
231-26Y 
232.939 
228.llO 
222.152 
216.191 
203.015 210.233 

195.392 
101-316 
179.010 

DELTA 

274.288 
274.Yll 
214.533 
274.366 
214.017 
213.*92 
272.19b 
21 1 -932 
210.901 
219.102 
2b0.33k 
2bb.192 
215-010 
263-1bO 
261.0Y1 
258.730 
2%. I10 
253.314 
250-293 
246.903 
243.167 
239.043 
234.402 
229.434 223.0k9 

211.606 
210.924 
203.519 
195 + 120 
101.471 
119.930 

SMALL 
OELTA 

120.0 
122.0 
124.0 
126.0 
120.0 
130.0 
132.0 
134.0 
136.0 

140.0 
I42 .C  
144.0 
146.0 
148.0 
15o.(r 
152.0 
154.0 
156.0 
1511.0 
160.0 
162.0 
164.C 
1b6.G 
168.0 
170.0 
172.0 
114.- 
176.0 
118.0 

130.0 

1so.r 

DtLlA 

218.0SO 
2 78.108 
218.394 
277.920 
217.289 
216.504 
215.966 
214.476 
273.232 
271.832 
270.274 
768.551 
266.656 

262.313 
259.039 
257.150 
255.195 
250.977 
247.456 
243.516 
Z 3 Y . 3 5 5  
234.6L)b 
229.547 

211.651 
210.850 
20 3-49? 
195.M4 
187.434 
179.038 

264.50 I 

n 3 . e i 6  

P5 I 

38.415 
j l . L ’ l 1  
35.969 
34.631 
33.752 
32.705 
31.681 
30.691 
29.711 
28.740 
21.715 
26.811 
25.84b 
24.870 
23.904 
22.926 
21.942 
20.955 
IP.960 
10.905 
18.012 
17.050 
16.132 
15.241 
14.419 
13-666 
13.009 
12.471 
12.012 
11.832 
11.763 

PSI 

38.811 
31.552 
36.103 
34.981 
33.051 
32.163 
31.111 
30.608 
29.606 
20.699 
21.121 
26-74? 
25.715 
14.801 
23.025 
22.84% 
21.862 
20.011 
19.89k 
10.915 
11.940 
11.000 
16.002 
15.205 
1k.386 
13.641 
12.992 
12.461 
12.068 
11.031 
l U 6 3  

PSI 

38.543 
37.165 
35.802 
34.676 
33.533 
32.440 
31-386 
30.364 
29.363 
28.319 
27.496 
26.439 
25.414 
24.510 
2 3 . 5 4 5  
22 .518 
21.609 
20.640 
19.613 
18.714 
11.767 
16.841 
15.945 
lS.012 
14.296 
13.575 
12.947 
12.434 
12.096 
11.828 
11 -163 



i P A l  L 
o r i r h  

0 .Q 

4 . 0  
h.0 
H.0 

1P.O 
12.@ 
14.0 
16.0 

20.0 
77.0 
24.0 
76.6 
28.0 
lu.o 
12.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 

50.0 
57.0 
54.0 
56.0 

, "  . -  

1w.o 

4e.o 

513.0 

 IF L I a 

I r q .  9 $ a  
! 70,7gm 
lh2.5.97 
154.869 
14?.h36 
1 4 0 . 7 5 3  
134.133 
177.254 
12*. 180 
119.564 
115.360 
I I 1.573 
ltJff.014 
104.198 
l O l r 8 4 6  
99.132 
96.635 
94.339 
92.230 
90.795 
88.527 

85.460 
84.152 

81.975 
81.103 
RO. 376 
79.794 
'19.359 

e6.91 T 

ez. 991 

SMALL 
DELlA 

0.0 
2.0 
4.0 
6.0 

10.0 
12.0 
14.0 
16.0 

20.0 
22.0 
24.0 
26.0 
20.0 
30.0 
32.0 
34.0 
36.0 

40.0 
42.0 
44.0 
46.0 

50.0 
52.0 
54.0 
56.0 

e.o 

ie.0 

3e.o 

4e.o 

5e.o 

WALL 
DELTA 

0.0 
2.0 
4.0 
6.0 

10.0 
12.0 
14.0 
16.0 

20.0 
22.0 
24.0 
26.0 

30.0 
32.0 
34.0 
36.0 

40.C 
42.C 
45.0 
46.0 

50.0 
52.c 
54.0 
56.0 

1.0 

1e.o 

2e.o 

3e.o 

4e.c 

se.0 

EELlA 

179.031 
170.732 
162.642 
1s4.sz9 
147.103 
141.020 

120.303 
124.213 
ll9.577 
115.351 
111.491 
107.9Sl 
104.114 
101.733 

9C.464 
94.136 
91.994 
PC.C25 

134.cii 

ee. 590 

ee.220 
e6.572 
e5.c74 

e1.452 

03.724 
82.517 

8C. 521  
79.743 
79.099 
78-¶96 

CtL7A 

175.C30 

163.122 
I TC. 9ee 

i s¶ .  sez 
14e. 461 
i4i .e32 

124.e64 

135.696 
130.C49 

120.105 
11S.732 
111.707 
101.994 
104-561 
101.3eo 
98.421 
95.612 
93.126 
9C. 745 
C I . S Z 6  
86.460 
04.536 
e2.7411 
ai.ce9 
75.554 
78.137 
76. 833 

74.546 
13.550 

75.63e 

I 

6' \ 1 

I I .  
I I . R A -  

l I . i I 7  
1 > . 5 l  I 
I l . @ 4 f ,  
1 $.hill 
1 C . 4  
15.7'.+ 
I b - O S 3  
16. ? 4 2  
I7.fl6'7 
18.7'97 
IU. 146 
7 0 . 7 @ 2  
71.660 
77.618 
23.516 
2 4 . 5 3 1  
2 5 . 4 0 7  
26.441 
27.403 
2R.371 
23.350 
33.147 
31 - 3 6 8  
32.471 
33.516 
34.663 
35.815 
v . 1 6 ~  

f ni 

i'. $11 
l,i I 1 :. 

.,0.6 
<.?-.. 
,><*.i 
hh . '? 
hU.F 
1 U . Q  

7'1.0 
r / . q  

r6.r 
r8 .n  
R C . 0  
82.0 
84.r) 
8b.C 

90.0 
Y7.9 
94.0 
96.0 
98.0 

10o.c 
192.3  
104.0 
196.0 
lP8 .0  
L10.@ 
112.0 
114 .0  
116.0 
l l B . 0  

R8.n 

PSI 

11.763 
11.861 
I2.113 
IZ.SO9 
13.032 
I3.6bZ 

15.169 
16.012 

14.3ei 

16.194 
17.ecs 
1~1.736 
19.679 
20.630 
21.503 
22.531 
23-490 
24.442 
25.394 
26.343 
27.304 

29.246 
30.241 
31.210 
32.312 
33.4c5 
34.551 
35.762 
31.054 

20.269 

?E1 

11.763 

12.079 
12.436 
12.910 

14.142 
14-8t8 

I6.4te 
17.320 
11.194 

19.903 

11.799 
12.112 
13.626 
E4.543 
15.4t4 
16.391 
17.327 

19.246 
IO-240 
11.267 
32.334 
33.453 
15.636 
55.096 

ii .esi 

13.4~15 

15.6411 

19.0~3 

1o.oe~ 

m . 2 7 e  

IJF L f L 

7 9 . 3 7 1  
? 9. ? ?  L: 

? H . > ' , l  
7 1 . 1 3 7  
7 9 .  .64 
19. f 5 7  

RI.477 
57.415 
83 .573  
44.926 

flB.454 
91.144 
96-726 

2fl6.645 
2h4.280 
269.101 
771.641 
273.521 
275.012 
276.395 

nr . ~ i  I 

n6.514 

277.530 
278.49 1 
279.285 
279.916 

260.693 
280.844 
280.R38 

2130.384 

lNCEX CF REFRbCTICN - 1.5 

= 1.641 

P S I  

38.519 
* > - > r u  

41 .720 
45.547 
45.56h 
4 7 . q & O  
59.372 
51.236 
56.467 
60.103 
64.117 
64.699 
73.691 
78.980 
84.569 

81.811 
70.247 
72.963 
6R.062 
63.597 
59.581 
55.998 
52.817 
49.996 
47.491 
45.259 
43.261 
41.561 
39.829 

09.136 

W I L L  
CLLlA 

60.0 
62.0 
64.0 
66-0  
68.0 
7c.o 
12.0 
74.0 
76.0 

80.0 

84.0 
116.0 

90 -0  
92.0 
94.0 
96.0 
51.0 

IC2.0 
104-0 
IC6-0 

1IC.O 
112.0 
114.0 
116.0 

711.0 

e2.o 

8e.o 

1ac.o 

1oa.o 

1ie.o 

O E L l b  

7e.234 
7e.013 
77.935 
77.999 
78.203 

79.013 
79.604 
00-30C 

7e.542 

01.077 
ei.e9s 

e3.292 
03.2e5 
eo.482 

82.614 

332.06t 
278.493 
276.451 
276.579 
277.226 
n e . 0 2 4  
218.039 

210.e6c 
2e1.311 
ze1.631 
zoi.ei3 
te1.854 
Le I .754 

279.606 
200.217 

P S I  

3e.443 
39.952 
4 I . tO4  
43.426 
45.451 
47.716 
50.~60 
s3.1ze 
56.364 
bO.CO8 
64.C9I 
60.627 
73.597 
713.543 
e 4 . m  

03.1~11 

rz.erz 

09.132 

10.195 

67.517 
63.500 
5'1.475 

52.101 
49.878 
47.371 
4S.139 
43-141 
41.342 
39.709 

ss.eei 

IUCLX OF IEFRAClICU * 1.6 

SWLL 
CELlA 

6C .o 
62.0 
64.0 
66.0 

7C.O 
72.0 
14.0 
16.0 

8C.O 
02.0 

86.0 

90.0 
92.0 
9*.O 
96.0 
$ 0 . 0  
100.0 
IC2.0 
104.0 
I C t . 0  
ICO.0 
I1C.O 
112.0 
114.0 
116.0 

61.0 

111.0 

a4.o 

ee.0 

11e.o 

OEL7A 

72.642 

71.046 
70.325 
69.62C 

7 1 . ~ 1 2  

ss.e94 
6a.o~ 
67.121 
6 5 . w  
64. w e  

si.+ei 
23.1e~ 

3 ~ 1 . 0 3 5  

307.1se 

61.634 
57.75c 

40.925 

333.335 
316.08I 

301.353 
297.729 
295.35t 
293.721 
292.I29 
291.59t 
290 -00 7 

289.318 
290.0~~ 

tee.64e 
2 e r . w i  

?SI 

37.252 

40.326 
42.c93 
44.c52 
46.234 

3e.721 

4 ~ 7 4  
51.4011 

6i.toe 

69.eo~ 

54.466 
57.e67 

65.C.37 

73.793 
76.506 
11.CZI 
76.524 
73.210 
69.161 
64.995 
bI.CO3 
57.310 
53.560 
50.951 

45.€63 
43.11S 

40.544 

40.263 

hi.ie6 

3e.459 

%W A L L  
OEL 1 6  

170.0 
!Z?.C 
124.,3 
126.0 

130.0 
117.0 
134.0 
136.0 

140.0 
142.0 
14k.D 
146.0 
140.0 
150.0 
152.0 

156.0 

160.0 
162.0 
164.0 
166.0 
1 6 I . O  
170.0 
172.0 
174.0 
176.0 

180.0 

128.0 

13e. o 

154.r 

151.0 

I7e.o 

I )EL lA  

?*O.hWl 
280 .37C 
27f.911 
279- 306 
2 ?E. 554 
27 7.659 
776-616 
275.429 
274.095 
272.6 10 
270.970 
269.170 
267.202 
265.051 
262.722 
260.182 
257.421 
254.416 
251.141 
241.565 
243.654 
2 39.365 
234.654 
229.475 
223.781 
217.540 
210.735 
703.308 
195.565 
187.391 
119.038 

SMALL 
DELIA 

120.0 
122.0 
124.0 
126.0 
120.0 
130-0 
132.0 
134.0 
136.0 

140.0 
142.0 
144.0 
146.0 

150.0 
152.0 
154.0 
156.0 

160.0 
162.0 
164.0 
166.0 
169.0 
170.0 
172.0 
175.0 
176.0 

131.0 

14e.o 

i5e.o 

1 n . o  
1eo.o 

SHALL 
DELTA 

120.0 
122.0 
124.0 
126.0 

130.0 
132.0 
134.0 
136.0 

140.0 
142.0 
144.0 
146.0 

150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.0 
168-C 
170.0 
172.0 
174.0 
176.0 

1ze.o 

13e.o 

i4e.o 

i7e.o 
1eo.o 

OELTA 

211 -51 1 
2 e i . m  
zeo.599 
279.931 
279.123 
n e .  174 
277.084 
275.e52 
274.415 
272.949 
211.272 
269.436 
267.433 
265.255 
262.081 
260- 3 ie 
2~7.521~ 
254.494 
251.192 
241.592 
243.656 
239.346 
234.616 
229.421 
223.116 
217.469 
210.665 
203.326 
191.519 
ie7.367 
179.03e 

DELTb 

267.027 
2e6.103 zas.oa9 
213.97e 

2e1.436 
282.761 

279.996 
278.436 
276.751 
274.936 272.903 

27o.ee6 
268.633 

260.e31 
257.029 

266.216 
263.620 

254.595 
251.102 
241.322 
243.222 
230.765 
233.913 
22e.626 
2tz.ero 

209.e~3 
216.620 

202.655 
195.030 
187-109 
m.03e 

P S I  

18.313 
35.95Q 
35.671 
34.466 
33.324 
32.233 
31.182 
3 0 -  162 
2 1 .  I66  
28.185 
27.217 
26.255 
25.296 
24.339 
23.381 
22.421 
21.461 
20.502 
19.546 

17.663 
16.750 
15.867 
15.021 
14.245 
13.531 
12.922 
12.419 
12.C49 
11.027 
11.763 

18.591~ 

PSI 

38-215 

35.556 
34.352 
33.212 
32.122 
31.073 
30.055 
29.061 
2e.083 
27.117 
26.151 
25.203 
24.249 
23.294 
22.339 
21.304 
20.430 
19.419 
18.537 
17.609 
16.702 
15.826 
14.994 
14.219 
13.517 
12.909 
12.412 
12.040 
11.826 
11.763. 

36.031 

P S I  

37.007 
35.665 
34.416 
33.242 
32.129 
31.067 
30.044 
29.052 

27.135 
26.198 
25.270 

23.430 
22.514 
21.601 
20.690 
19.114 

2e.oes 

24.360 

1 e . m  
1~.99e 
i i . i z e  
16.282 
15.669 
14. 700 
13.907 
13-35? 
12.794 
12.345 
12.01s 

11.763 
11.e19 



I Y C E X  CF R f F r ( 8 C r l C h  = 1.1 

SC.LL 
C E C I L  r x i i r  PSI 

W A L L  
DELIA 

0.0 
2.c 
4.0 
h .C 
8.C 
IC.0 
12.0 
14-C 
16.0 
18.C 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
3I.O 
3b.O 
3O.C 
40.0 
42.0 
44.0 
46.C 
40.0 
so.0 
52.0 
54.0 
56.t 
50.0 

SMALL 
D E L l A  

0.0 
2.0 
4.0 
L.0 
0.0 

10.0 
12.0 
14.0 
Ib.8 
11.0 
20.0 
22.0 
2b.O 
2b-0 
28.0 
30.0 
32.0 
34.0 
36.0 
30.0 
40.0 
42.0 
44.0 
46.0 
40.0 
50.0 
52.0 
54.0 
5L.O 
50.0 

WALL 
OCLIA 

0.0 
2.0 
4.C 
6.0 
8.C 
1O.C 
12 .C  
14.c 
16.0 
l 8 . C  
20.C 
22.C 
z4.c 
zc.0 
28.0 
30-C  
32.0 
34.0 
36.C 
3B.C 
4G.C 
42.c 
44.0 
46.C 
48.C 
50.C 
52.c 
54.C 
56.C 
58.C 

CCLIA 

115.C38 
111.324 
i b i . 7 6 3  
1st. 472 
14s.54c 
143.CZO 
13t.534 
131.282 
IZC.C41 
121.202 
llt.715 
112.554 
ice.teo 
105.co1 

9z.eo1 

101.729 
90.587 
95. 644 

9C.203 
01.038 
os. 334 
83.361 
81.311 
15.314 
11.544 

14. I11 
12.t12 
11. I26 
69.701 

is.eiz 

CELfA 

ll'CeC38 
171.103 
lb4.491 
157.490 
lYC.199 
144.442 
130.455 
l3Z-E42 
127.597 
1*2.700 
111. I29 
113.059 

IP6. 117 
1C2-590 
99.201 
9t?. 160 
93.707 
9C-410 
81.1S6 
15.233 
02.831 
IC. s40 
10.349 
lt.251 
14.236 
72.293 
7C.412 

6t.782 

109.~13 

Le. 500 

tELtA 

I 19.030 
I72.103 
165.265 
IS8.598 
152.166 
146-012 
I4C- I63 
134.629 
125.41 I 
124.491 
IIF.812 
115. SI9 
111-416 
101.544 
1 0 3 . ~ 0 3  
ICC.416 
97.125 
93.595 
t l . t l 2  

85.436 

IC. 3C6 

1S.531 
13.263 
7I.Cll 

bt.741 
t4.tZC 

Be. 163 

02.e21 

??.eo2 

60. 878 

P S I  

11.76J 
l l . R 4 1  
::.C&l 
12.156 
17.116 

13.876 
14.510 
15.236 
15.984 
16.764 
11.510 
18.393 
19.230 
20.017 
20.932 
21.191 
22.656 
23.526 
24.402 
25.286 
26.181 
21.090 
28.011 
28.910 
29.953 
30.91S 
32.044 
33.112 
34.370 

13.2ei 

P S I  

11.763 
11.831 
12.003 
12.216 
1Zab40 
13.006 
13.6C3 
14*101 
14.CC9 
1S.470 
16.181 
16.910 
11.660 
18.427 
IP-ZCb 
I9.99S 
20.793 
21.598 
22.411 
23.232 
24-063 
24.905 
25.7t2 
26.631 
27.535 
28.461 
29.422 
30.42s 
31.400 
32.594 

C f l  

11.163 
11.821 
11.961 
IE.lF9 
12.5C9 
12.891 
13.337 
13.830 
15.386 
14.915 
15.597 
16.246 
16.911 
17.607 
18.312 
19.C30 
19.758 
20.497 
21.244 
22.coz 
22.110 
13.551 
24.346 
25.159 
25.992 
26.851 
21.740 
28.665 
29.631 
30.651 

6C.C 
6 2 . 0  
6 4 . 0  
ct.0 

1C.L 
12.0 
14.0 
76 .G 
70.0 
8C.O 
82.0 
84.0 
86.0 
08.0 
9C.O 
92.0 
94.0 
96.0 
98.0 
1CC.O 
IC2.0 
104.0 
IC6.0 
108.0 
1IC.O 
112.0 
114.0 
116.0 
118.0 

t e . c  

66.322 
66.911 
e5.aie 
h4.2Se 
67.821 
b1.7bI 
59.503 
51.44c 
54.924 
51.74t 
41.61 I 
42.112 
34.731 
?4.957 
IZ.66C 

3S8.601 
944.891 
333.004 
323.61C 
316.654 
311.424 
301.419 
304.433 
302 .oo 1 
300.005 
290 .28t 
296.151 
295.321 
293.911 
292.615 

15.153 
31.C17 
J5.250 
50.182 
41.F87 
43.516 
46.171 
48.591 
51.i42 
54.113 
51.156 
60.269 
63.263 
65.t38 
67.595 
60.152 
b1.366 
65.431 
62.761 
59.127 
56.t13 
53.592 
50.15b 
40.143 
45.161 
43.600 
4Iat43 
39.C66 
38.248 
36.765 

I h C L I  CF ILPRACTICN 9 1.0 

W I L L  
t E L f A  

6C -0 
t2.0 
64.0 
t6.0 
68.0 
7c.o 
12.0 
74.0 
16.0 
18.0 
8C.O 
82.0 
04.0 
86-0  
e8 -0 
9C a 0  
92.0 
54.0 
96.0 
98.0 
100.0 
ICZ.0 
104.0 
I C 6 . C  
100.0 
llC.0 
112.0 
114.0 
116.0 
118.0 

O E L T I  

65.002 
63.21t 
61.397 
59.511 
57.512 
55.342 
52.921 
SO.171 
46.949 
43.109 
30.466 

2S.989 
17.914 
8.7S3 

358.973 
349. 26 3 
340.264 
332.441 
325.85J 
320.413 
315-93L 
312.23C 
309.108 
306.424 
306. Ob 2 
301.928 
299.953 
298-081 
296.265 

3z.oie 

?SI 

33.701 
3S.CSZ 
3b.421 
37.502 
39.510 
41-25. 
43.152 
4s-199 
47.307 
49.t87 
52.c39 
54.341 
56.442 
S0.150 
59.252 
59.506 
59.c95 

Sb.CS0 
S3.SO2 
51.519 
49.229 
46.545 
44.781 
42.161 

39.172 
31.S89 
36.129 
34.119 

57.e59 

40.e~ 

l kCEX Cf IEFRACTICN - 1.9 
SPILL 
C E L l A  

6C.O 
62-0 
64.C 
b b - 0  
68.0 
7c.o 
12.0 
14.0 
76.0 
78-0 
8C .o 
82.0 
84.0 
86-0  
88.0 
90-0 
92-0 
94.0 
9t.O 
9 8 . 0  

102.0 
lC4.0 
106.0 
I C 8 . 0  

111.0 
114.0 
II6.C 

1c0.0 

1io.a 

1in.o 

CELT# 

b2.49S 
60.34J 
58.141 
55.841 
53.425 
50.87.C 
47.91C 
44.199 
4I.22C 
31.1115 
32.44t 
21.065 
20-95C 
14.136 
6-168 

359.106 
351.4EC 
344.211 
331.531 
331.515 
32C-35C 
121.797 
317.827 
314.342 
31 I .24t  
3011.452 
305. en9 
303.49t 
301.223 
299.031 

?!, I 

31.121 
32.E72 
34.c92 
3S.396 
36.793 
30.288 

41.565 
43.323 
45.120 
46.501 
48.586 
5 O . C l l  
51.236 
51.S66 
52.100 
51.E50 
5l.Cl.l  
49.173 
40.235 
46.520 
44.718 
42.P34 
41.188 
39.521 
31.947 
36.412 
35.c94 
31.E07 
12.t03 

39.eai 

SMALL 
DEL I A 

120.0 
I72 .C 
1d4.F 
IZb.0 
128.0 
130.0 
132.0 
134.0 
136.0 
138.0 
140.0 
142.0 
144.0 
146-0 
148.0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
165.0 
166.0 
168.0 
170.0 
112.0 
114.0 
116.0 
178.0 
180.0 

SMALL 
OELTA 

120.0 
122.0 
124.0 
126.0 
120.0 
130.0 
132.0 
134.0 
136.0 
138.0 
140.0 
142.0 
144.0 
146.0 
148.0 
150-0 
152.0 
154.0 
156.0 
1S8.0 
160.0 
162.0 
164.0 
166.0 
168.0 
170.0 
172.0 
174.0 
116.0 
170.0 
180.0 

SMALL 
OELIA 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136.0 
138.0 
140.0 
142.0 
144.0 
l46.C 
148.0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164-0 
166.0 
168.C 
1lO.ti 
112.0 
174.0 
116.0 
118.0 
l8O.C 

VEL 14 

291.260 
769.071 
788.433 
216.911 
285.355 
283.695 
281 - Y4Z 
280.088 
278.127 
216.050 
213.848 
211.513 
269.034 
266- 199 . .... 
263.596 
260.601 
257.411 
2S4.003 
250.343 
246.409 
242.174 
231.604 
232.660 
22 1.336 
221.58l 
215.391 
200.168 
201 -744 
194.379 
116.170 
179.030 

DELTA 

294.404 
292.699 
290.893 
289.049 
207.153 
285.193 
2S3.158 
211.039 
270.821 
276.507 
274-016 
211.522 
268.834 
265.999 
259.035 263.005 

2S6.412 
752.096 
249.092 
245.029 
240.685 
236.034 
231.051 
225.114 
220.007 
21 207.477 3.924 

200.690 
193.641 
186.380 
119-030 

OLLTA 

296.006 
294 762 
292-636 
290.490 
200.309 
216.078 
283.186 
28 1.421 
278.974 
276.433 
273.789 
211.031 
260.148 
265.127 
211.955 
258.619 
255.101 
251.386 
241.4 54 
243.285 
238.061 
234.160 
229.166 
223.863 
218.243 
212.310 
206.010 
199.571 
192.858 
185.985 
I?9.030 

PSI 

35.398 
34. I29 
3 2 . 9 4 1  
31.824 
30.762 
29.746 
28.767 

26.B92 
25.964 

24.205 
23.329 
22.459 
71.594 
20.134 
19.880 

18. I99 
11.379 
16.518 
15.804 
15.ObS 
14.369 
13.730 
13.158 
12.661 
12-271 
11.983 
lL.(II l  
11.163 

zr .a i8  

25.0119 

19.0~ 

P S I  

33.523 
32-350 
31.246 
30-201 
29.205 
20.250 
21.328 
26.434 
25.561 
24.70b 
23.865 
23.035 
22.215 
21.403 
20.598 
19.001 
19.013 
18.236 
11.473 
16.127 
16.003 
15.307 
14.647 
14-031 
13.467 
12.961 
12.540 
12.198 
11.950 
11.803 
11.163 

PSI 

31.473 
30.408 
29.400 
28.450 
21.SZZ 
26.639 
25.785 
24.955 
24.145 
23.352 
22.574 
21.801 
21,051 
20.304 
19.568 
18.841 
18.126 
17.421 
16.138 
16.071 
15.428 
14.815 
14.236 
13.699 
13.212 
12.182 
12.418 
l2 .128 
11.919 
1 I . T Y b  
11.163 



I 

I 

I 

SCbLL 
O E L l I  

0.c 
2.0 
& - C  
6.C 

1C.C 
12.0 
14-C 
16.0 
1E.C 
2c.c 
22.c 
24.C 
26.0 
2E.C 
30-C 
32.0 
34,O 
36.C 

40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 

8.0 

30.0 

SmLL 
OELTb 

0.0 
2.c 
4.0 
6.0 
8.0 

1O.C 
12.0 
14.0 
14.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42-0 
44.0 
46.0 
48.C 
50.C 
52.0 
34.0 
56.0 
58.0 

SMILL 
OELTb 

0.0 
2.c 
4.c 
6.0 
8.C 

I0.C 
12.c 
14.c 
16.C 
11.0 
20.0 
22.0 
24.c 
26.0 
z0.c 
30.C 
32.c 
34.c 
36.C 
3E.C 
40.0 
42.c 
44.c 
46.C 
40.0 
50.0 
52.0 
54.c 
56.0 
58.0 

CEl 14 

IlS.C38 
112.511 
ICC-C51 
155.115 
153.595 
151.t14 
141. 59E 
I3t.519 
131.423 
12t.525 
121.819 
111.41C 
113.2E5 

105- S24 
IC1-CIE 
PC.416 
ti. 183 
SZ.CZ6 

8 t .C l l  
83.260 
EC.536 
11.893 
15.320 
1 Z . C O l  
IC. 342 
61.512 
65.502 
63.C96 

105. 300 

a ~ . 5 5 5  

CELTb 

119.030 
113-319 
161.t40 
It2.031 
I 5 t .  520 
151.133 

14C.193 
135.067 
131- 101 
126*51S 
122.C89 
111.824 
I l f . 114  
IC9.1S1 
IO5.FZ6 
102.231 
98.651 
95. I94 
91.833 
88.S65 
05.381 
EZ. 21 I 
15.22s 
lt.234 
13.201 
lC.313 
61.481 
64.595 
61.104 

165.081 

CELTb 

llP.C30 
114.C96 
I69.111 
164.211 
139. 421  
154.633 
145.905 
145.25'2 
14C. 681 
1% I96 

121.501 
123.293 
115.171 
115-151 
l I I . 2 1 4  
IC)-361 
103.589 
ss.e92 
9 t - 2 6 6  
52.104 
15.202 
85.151 
82.345 
ie .s i i  
15.t31 
12.319 
6 t .C l l  
65.704 
62.3E1 

131.eo3 

p s  I 

11.163 
I I . Q I I  
?!.e33 
12.126 
12-386 
1Z.lCl 
13.0C4 
11.511 

14.488 
15.021 
15.594 

16.194 
11.421 
18.062 
lE.715 
19.380 
20.051 
20.144 
21.442 
22.154 
22.019 
23.621 
24.382 
25.165 
25.913 
26.812 
21-6e6 
28.6CO 

i 3 .veo  

16.185 

PSI 

11.1t3 
11.19Y 
II.El4 
I2.OCC 
12.110 
12.383 
12.634 
12.923 
13.244 
13.396 
13.VlI 
14.318 
14-EC4 
15.24E 
15.711 
16.189 
16.681 
11.187 
11.105 
1E.236 
lE.118 
19.333 
19.9Cl 
20.483 
21.OE0 
21.693 
22.324 
22.915 
23.641 
24.342 

PSI 

11.163 
11.182 
11.821 

11.997 
12.120 
12.2tl 
12.437 
12.628 
12-841 
13.013 
13.323 
13.589 
13.812 
I4.110 

14.8C6 
15.143 
15.452 
15.853 
16.225 
L6-6Cl 
11.OC2 
11.4CI 
17.823 
18.252 
18.692 
19.145 
19.6C9 

ii.aev 

14.5ei 

zc .0~7 

i h r E a  cf 

I P 1 l L  
TEL T I  

6C -0  
62  .C 
L 6 . C  
66.0  
6e .C  
IC-0 
12.0 
14.0 
16.0 
1E-0 

8 2 . 0  

86.0 
es.0 
90.0 
32.0 
94 -0 
96.G 
50.0 

IC0.C 
1c2.0 
104.0 
ICb-0 
108.0 
1IC.O 
112.0 
Il5.0 
116.0 
118.0 

ec.0 

8 5 . 0  

R C F I I C I  I CN 

C C L l b  

6C.61t 

5 5 . 5 1 -  
54.083 
5 0 . 3 3 6  
47.415 
5 4 . 2 1 s  

37.114 
32.912 
28.385 
23.333 
11.1101 
11.EbC 

5.59t 
359.112 
352.169 
346.568 
340.712 
335.293 
330.349 
325.812 
321 - 82 t 
3111.159 
314.812 

3oR.853 
306.14C 
303.54 5 
301.044 

5n .71e  

40.~4 

31 I . iza 

* 7.0 

PI1 

27.559 
3 0 . 5 7 0  
?!.E>? 
32. i64 
33.555 
35.210 
36.523 
Jl.CS4 
39.274 
40.t60 
41.599 
41.233 
44.292 
45 .  105 
45-60) 
43.144 
45.515 
44.936 
44.c59 
42.551 
41.tOS 
40..'29 
38.537 
31.551 
36.1911 

33.656 
32.419 
31.363 
30.?10 

3 4 . ~ 1  

I U t E X  CF UtFIIbCTlCN - 2.2 

SPILL 
CELlb 

6G .O 
t2.0 
64 .O 
66.0 
6E.O 

12.0 
14.0 
16.0 
18.0 
EC.0 
112.0 
84 .o 
86.0 
(111.0 
90.0 
92.0 
94.0 
96.0 
98.0 

IOC.0 
1cz.o 
104.0 
I C 6 . 0  
108.0 
I1C.O 
112.0 
114.0 
116.0 

10.0 

i1a.o 

O E L T I  

5E.1ES 
55.034 

49-12C 
46.511 
43.1E2 
39.691 
36.011 

20.036 
23.103 
19.140 
14.366 

9.415 
4.335 

359 -202 
334.015 
349.028 
344.122 
339.405 
334.905 
330.631 
326.60C 
322.78C 
319-16C 
315.714 
312.41E 
309.24t 
306.112 
303.114 

w .010  

3 2 . 1 3 ~  

C6 I 

23.C62 
25.109 
26.511 
21.380 
28.203 
29.C45 

30.755 
31.596 
32-404 
33.155 
33.e20 
34.311 
34.181 
33.c25 
35.CVI 
34.912 
34.618 
34.22s 
33.631 
32.544 
32.113 
31.353 
30.504 
29.t41 
28.195 
21.951 
21.140 
26.347 
25.5El 

2v.evv 

IkCEI CF IEFIICTICN - 2.4 

WbLL 
CELlb 

6C.O 
t2.0 
64 -0 
66.0 
60.0 
lC.0 
12.0 
14.0 
76.0 
1E.O 

82.0 
E4.0 
86.0 
8 8 . 0  
9c.o 
92.0 
94.0 
56.0 
98.C 

100.0 
102.0 
104.0 
ICb.0 
1UE.C 
1 I C . O  
112.0 
114.0 
116.0 
118.0 

ec.0 

OELTb 

59.045 
55.67t 
52.2% 
48.114 

41.513 
31.821 
33.969 
29.99c 

21.661 
11.318 

8.342 
3.156 

359.142 
354.535 
349.964 
355,SbC 
341.041 
336.742 
332.551 

324.555 
320.14C 
317.025 
313.414 
309.184 
306.424 
303.02C 

4 5 . 2 1 ~  

25.8ee 

12.872 

32e.491 

PSI 

20.516 
21.c11 
21-581 
22.106 
22.629 
23.153 
23.612 
24.178 
24.663 
25.115 
25.525 
25.C19 
26.165 
26.375 
26.486 
26.526 
26.463 
26.310 
26.C73 
75.162 

74.961 
24.495 
24.001 
23.689 
22.968 
22.441 
21.920 
21.404 
2O.eY6 

25.381 

SPALL 
OFCIA 

1 2 G . O  
12z.o 
!?'5.0 
l2b.C 
178.0 
130.0 
I 3 2 . C  
134.0 
136.0 
1311.0 
14E.O 
142.C 
144.0 
146.0 
14E.O 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.0 
168.0 
110.0 
112.0 
114.0 
176.0 
178.0 
100.0 

SMbLL 
DELTI 

120.0 
122.0 
126.0 
126.U 
128.0 
130.0 
132.0 
134-0 
136.0 
138.0 
140.0 
142.0 
144.0 
146.0 
148.0 
Iso.0 
152.0 
154.0 
156.0 

160.0 
162.0 
164.0 
166.0 
16E-O 
110.0 
112.0 
114.0 
176.0 
178.0 
1EO.E 

150.0 

SMbLL 
DtLTb 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136.0 

140.0 
142.0 
144.0 
146.0 
148.0 
150.0 
152.C 
154.0 
156.C 
158.0 
16O.U 
162.0 
164.0 
166,C 
160.0 
110.0 
112.0 
114.0 
116.0 

lE0.C 

13e.o 

1ia.o 

OECT* 

298.5Y5 
796.117 
2.4i.113 
291.354 
208.913 
286-435 
2O3.905 
2E1.313 
210.641 
215.891 
213.053 
210.103 
261.037 
263.E43 
260.509 
251.021 
253.365 
241.520 
245.493 
241.245 
236.769 
232.052 
22l.OEl 
22 1.859 
21 6.353 
210.606 
204.619 
198.422 
192.051 
179.038 185-515 

O E L T I  

300.230 
291.322 
294.431 
291.543 
280.643 
285.718 
282.151 
219.14E 
216.681 
213.541 
210.336 
261.030 
263.644 
260- 143 
256.532 
252.795 
24E-925 
244.914 
240.754 
236.436 
231.956 
221.308 
222.492 
211.510 
212.366 
201 . O T l  
201.641 
196.095 
190.459 
185.163 
11P.03R 

DELTb 

299.659 
296.3ZE 
293.014 
2E9-106 
LEI.  394 
283.067 
219.116 
216.333 
212.910 
269.440 
265.914 
262.320 
25R.615 
254.950 
251.141 
247.262 
243.291 
239.231 
235.319 
230.835 
226.498 
222.069 
211.550 
212.947 
208.165 
203.5 IO 

193.825 
lE8.917 
183.981 
179.03E 

198.693 

P S I  

29.311 
28. 362 
2 1 . 6 5 1  
i'6.591 
25.759 
24.955 
24.171 
23.420 
22.682 
21.Y59 
z1.250 
20.553 
19.860 
19.194 
1E.532 
11.E81 
11.243 
16.621 
Lb,.Dlb 
15-431 
14.011 
14.340 
13.843 
13.384 
12.971 
12.610 
12.305 
12.064 
11.891 
11.790 
11.163 

cs I 

24.842 
24. I Z E  
23.439 
22.712 
22.127 
21.501 
20.092 
20.299 
19.721 
19.156 
1E.604 
11.065 
11.538 
17.023 
16.521 
16.033 
15.559 
15.102 
14.663 
14.245 
13.849 
13.418 
13.136 
12.E25 
12.548 
12.309 
12.110 
11.954 
11.843 
11.173 
11.763 

P S I  

20.399 
19.913 
19.440 
1E.979 
111.530 
10.094 
11.669 
11.256 
16.855 
16.464 
16.385 
15.717 
15.361 
15.016 
14.683 
14.363 
14.056 
13.764 
13.481 
13.226 
12.983 
12.758 
12.553 
12.370 
12.208 
12.070 
11.957 
11.869 
11.801 
11.772 
11.163 



WbLL 
OEL1A 

0.c 
2.0 
4-C 

SMALL 
O F L I A  

120.0 
127.0 
124.0 
i2b.0 
120.0 
130.0 
132.0 
134.0 
13b.O 
131.0 
140.0 
142.0 
144.0 
14b.Q 
141.0 
150.0 
152.0 
154.0 
I5b.E 
158.0 
1bO.O 
IbZ.0 
Ib4.0 
1bb.O 
IbO.0 
110.0 
172.0 
114.0 

C E t t A  

119.C38 
174.030 
I IC. 621 
t b t . 4 l l  
162.241 

153.930 
I4C.002 
I45.6W 
I4l . tZI  
137.512 
133. 553 
129.5M 
IZf.CO1 
12I . t I I  
117.701 
113.924 
IIC.O11 
101.20b 
102. MI 
w.753 
95.010 
91.305 
#?.bo4 
03.013 
0t.220 
16. I 4 2  
72.051 
b9. I40 
b5.421 

1 5 e . c ~  

PSI 

'1 I .  1.53 
\ I . l l I  
11.151 
il.0ii 
11.063 
11.916 
11.980 

O E L l A  PSI 

296.611 16.102 
192.001 15.912 
209.167 15.649 
iL5.4bv 15.JY2 
201.710 15.143 

214.405 14.660 
210-110 14.443 
Lb7.002 14.221 
263.211 14.011 
259.535 13.011 
755.170 13.625 
251.919 13.441 
248.lbZ 13.266 
244. 315 13.100 
240.431 12.942 
23ba529 12.194 
232.s09 12.654 
220.617 12.124 
224.bl4 12.403 
220.501 12.293 
216.519 12.192 
212.429 12.101 
201.314 12.010 
204.116 11.951 
200.010 11.092 
195.043 11.844 
191.b54 11.107 

iin.094 14.901 

6C.O 
62.0 
64 -0 
66.0 
60.U 
70.0 
72.0 
74.0 
1b.Q 
11.0 
0c.o 
12.0 
14.0 
86.0 
aa.0 
90.0 
92.0 
94.0 
M.0 
90.0 

ICO.0 
IC2.O 
104.0 
106.0 
101.0 
I l C . 0  
112.0 
114.0 
116-0 
11a.o 

61.b8C 
57.901 
54.001 
io.ii* 
46.293 
42.311 
30.264 
34.14t 
29.956 
25.b95 
21.365 
16.913 

16 . i99  
1 6 . 5 1 6  
16.E57 
i i . i 3 9  
11.421 
17.t99 
11~510 
11.231 
10.47b 
10.?02 
18.902 
19.C73 

19.301 
19.3b2 
1 1 - 3 1 )  
19.344 
19.270 
19.15b 
19.001 
10.@21 
11.tor 
10.315 
1I.122 
11.tYb 
lT.ZI2 
11.301 
11.C19 
lb.731 
16-450 

m a o e  

b.C 
*.c 

l0.C 
I2.C 
14.0 
O r 0  
I0.C 
20.0 
22.0 
24.C 
26.0 
L0.O 
30 .o 
32.c 
34.c 
3b.O 
38-@ 
4O.C 
42.C 
44.0 
4b.O 
4a.c 
so.0 
S2.0 
54.0 
51.0 
51.C 

17.055 
12.140 
17.231 
12.340 
12.455 
12.510 
12.111 
12.058 
13.010 
13.172 
13.342 
13.S20 
15.701 
13.903 
I4.1C7 
14.319 
14.539 
14.161 
l5.OCS 
15.249 
15.5CI 
15.161 
Ib.021 

12.52? 
0.038 
3.521 

358.991 
354.4b2 
349.950 
345.405 
341.060 
33b.692 
332. Y 9 C  
321.150 
m . w e  
319.909 
315.o.t 
311.932 
308 -03 3 
304-1OL 
300.313 

i l b . 0  
111.0 
100.0 

ioi.454 ii.101 
103.240 11.1bb 
119.030 11.1b3 

I h C L I  CF OECOACTICN - 2.0 

WALL 
t f L t A  OELfA ?I I 

WALL 
WLIA 

0.0 
1.0 
4.0 
be0 
8 4  

10.0 
12.0 
14.0 
1b.O 
1800 
20.0 
22.8 
24.a 
2b.C 
20.0 
M.C 
32.0 
34.0 
3b.O 
Y0.C 
4a.c 
42.8 
44.c 
4b.O 
40.0 
50.0 
32.C 
54.0 
Sb.0 
S1.C 

SMALL 
OELtA CELT4 

17S.030 
115.520 
lT2.OOQ 
IbO.41~ 
Ib4.iY3 
1b1.423 
151. 087 
154.345 
IYC. 79s 

I43.bbb 
l*c.cms 
1W..91 
132.113 
120.2bO 
125. t 2 O  
121. 9bO 
11a.201 
114. SO0 

101.1OJ 
103.324 
99.5 14 
91.b12 
91.194 
87.019 
83.923 
10.523 
71.01b 
?I. 180 

1 4 7 . a ~ ~  

I I C . ~  

P I  I O E L l A  ?SI 

290, LOT 12.372 
21S.986 12.308 
201.917 12.240 
211.195 12.192 
213.910 12.141 
2b9.913 12.093 
2bb.000 12.051 
Zb2.229 12.012 
#YO.*M 11.917 
2S4.bIl 11.946 
250.04b 11.910 
241.101 11.0- 
243.391 11.112 
239.701 11.054 
236.039 11.130 
232.390 11.124 
221.151 11.112 
225.144 11.002 
211.543 11.194 
211.957 11.101 
214.302 11.102 
210.810 11.111 
201.264 11.113 
203.111 11.110 
200.119 ll.Tb0 
19b.b47 11.16b 
193.119 11.1b5 
109.59b 11.164 
106.015 I I.lb4 
182.55b 11.763 
179.038 11.163 

11.163 
l l . l b 3  
ll.Tb4 
11.7b4 
11.1b5 
Il .Tb1 
11.7- 
Il.771 
11.174 
11.770 
11.703 
11.190 
11.797 
1I.0Cb 
11.017 
11.019 
11.044 
11.061 
11.001 
1 1 . 9 C I  
11.930 
11.9bO 
11.993 
12.030 
12.011 
12. l lb  
12.165 
12.219 
I2.211 
12.339 

b0.0 
62.0 
b4.0 
bb.0 
b1.0 
70.0 
12.0 
14.0 
1b.O 
10.0 
0c.o 
02rO 
04.0 
U.0 
80.0 
90.0 
92.0 
94.0 
9b.0 
90.0 

100.0 
102.0 
IC4.0 
1Ob.O 
101.0 
110.0 
112.0 
114.0 
I Ib -0  
110.0 

blsb32 
63.421 
59.1bT 
54.146 
50.4bZ 
kb.017 

3b-93I  
32.307 
27.bZl 
22.003 
10.019 
13.219 
0.430 
3.5b2 

350.b0b 
153.013 
348.953 
344. 110 
339.315 
334. 55 4 
329.042 
321.104 
320.506 
316.045 
311.5b0 
301.155 
302,004 
290. 5 1  3 
294.202 

41.50e 

12.405 
12.474 
12.54b 
12.621 
IZ.t91 
12.173 

I2.PZI 
I2.5.0 
13.c53 
13.110 
13.150 
13.19b 
13.223 
13.230 
13.242 
13.232 
13-211 
13.171 
13.135 
13.C12 
13.C22 
12.95b 
12.C8I  

m a 4 8  
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Y r a u  
MLlA 

0.0 
2.0 
4.0 
6.0 
1.0 

10.0 
12.0 
14.c 
1b.O 
11.0 
20.0 
22.0 
24.0 
26.0 
20.0 
30.0 
32.0 
34.0 
36.0 
31-0 
40.0 
42.0 
44.0 
46-0 
41.0 
50.0 
52.0 
54.0 
56.0 
50.0 

SPILL 
C E L l A  D E L T A  

118.905 
119.034 

119.30t 
119.44P 
119.594 
119.142 
119.191 

119.161) 

P S I  

lI.Cl4 
II.Cb0 
11.c40 
11.C31 
l l . C Z 9  
11.c22 
11.CI8 
I l .C l5  
11.c15 
l l .Cl6  
11.c20 
11.025 
11.C33 
11.C43 
ll.CS4 

SMALL 
O E L l A  

120.0 
122.0 
124.0 
126.0 
121.0 
130.0 
132.0 
134.0 
136.0 
131.0 
140.0 
142.0 
144.0 
146.0 
141.0 

CLLlA 

IIC.031 

171.103 
110.693 
111.519 
118.692 
111.400 
11e.311 
IT1.240 
111.112 
11c.112 
111.C61 
11c.019 
111.986 
111.963 
1Tl-550 
111.541 
171.553 
111.970 
117.591 

11o.coo 
111. 131  
111.203 
111.211 
111.363 
110.45b 
171.55? 
111.666 
110.113 

i i c . c i e  

I I C . C ~ ~  

PSI 

11.163 
11.149 
11.734 
1 I . T l T  
11.699 
11.619 
11.651 
11-63. 
11.613 
11.589 
11.564 
11.538 
11.512 
11.415 
11.451 
11.430 
11.4CZ 
11.314 
11-346 
11.319 
11.292 
11.266 
11.240 
11.215 

DELTA 

182.053 
112.044 
182.025 
11 1.997 
181.959 
111.912 
181.151 
111.192 
101.T20 
101.639 
101.551 
111-457 
111.355 
101.248 
111.135 
l8l .011 
110.095 
180.169 
110.640 
110.500 
180.313 
180.231 
l10.100 
179.963 
119.126 
119.689 
119. 554 
119.421 
119.2po 
179.162 
119.038 

PSI 

11.4IT 
11.444 
11.412 
11.499 
11.526 
11.552 
11.510 
11.602 
11.626 
11.640 
l l .610 
11.690 
11.109 
1 1 . I Z l  
11.143 
11.151. 

6C.C 
62.0 
64.0 
66.0 
60.0 
1C.O 
12.0 
14.0 
lh .0  
18.0 
10.0 
12.0 
14.0 
8t.O 

iso.&c 
LOO. 190 
180.331 
lM).*85 
1w.ao 
180.169 
1w.905 
111.036 
181.162 
It) l .211 

..~. 
10.0 
9c.o 
92.0 

150.0 
152.0 
154.0 
156.0 

i i .170 
11.781 
11.191 
11.791 

96.0 
96.0 

151-0 
160.0 
162.0 
164.0 
166.0 
160.0 
110.0 
112.0 
114.0 
176.0 

100.0 
i7a.o 

. .  . .  
ICC.0 181.595 11.151 
102.0 181.614 11.110 
104.0 181.163 11.204 

11.804 
11.108 
11.811 
I I .811  
11.810 

1C6.0 111.134 11.221 
108.0 181.895 11.254 
llC.0 1OI.946 11.280 
112.0 18I.W(I 11.306 
114.0 102.015 11.334 
116.0 182.040 11.361 
110.0 182.052 11.389 

.. .. 
II.151 
l l . I t 1  
11.146 

11.106 
11.001 
11.194 
11.116 
11.175 
11.763 

11.126 
II.1Cl 
11.090 

lhtEI OF REFRACTICN - 4.2 

YlALL 
OELIA 

SPILL 
C € L l A  

60.0 
62-0 
64.e 
66.0 
68.0 
l C . 0  
12.0 
16.0 
16.0 
16.0 
8C.O 
82.0  
85.0 
86 .0  
88.0 
PC.0 
92.0 
5 4 . 0  
96.0 
5u.o 

I C C . 0  
ICZ.0 
104 .0  

CELTB 

184.2X 
184.118 
183.955 
113.182 
183.595 
183.390 
183.174 
lB2.945 
182. 104  
182.453 
182. t93  
181.925 
181.65C 

18I .080  
180.191 

180.203 

119-bI t  
119-317 
LlV.OZ5 
118.131 

1 ~ 1 . 3 t . e  

Ino.+va 

1 7 9 . 9 ~  

1in.454 

SMALL 
DELIA 

120.0 
122.0 
121.0 
126.0 
120.0 
130.0 
132.0 
134.0 
136.0 
138.0 
140.0 
142.0 
114.0 
146.0 
141-0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.0 

PSI CELZA 

119.C31 
115.394 
179.153 
110. I14 
l O C . 4 1 4  
llC.131 
111.112 
111.926 
181.860 
112. 182 
112.49 I 
102.113 
103.059 
113.315 

113.166 
183-561 
184. I32 
184. 280 
184.404 
1CI.505 
114.581 
104.634 

I84.tlC 
I(I4.tS3 
184.t14 
184.554 
1114.*12 

ie3.552 

m . t t . 3  

i e4 .371  

PSI  

I I . l t 3  
11.151 
11.144 
11.143 
11.141 
11.750 
11.174 
11.154 
11.82I 
11.852 
11.888 
11.928 
11.913 
12.022 
12.074 
12.13C 

12-251 
12.315 
12.381 
12.440 
12.517 
12.511 
12.651 
12.121 
12.757 
12.811 

i z . i n v  

OCLTA 

116.608 
116.480 
116.106 
116. IO7 
115.945 
115.199 
115.612 
115.563 
115.414 
115.406 
175.359 
175.334 

P S I  

13.133 
13.195 
13.255 
13.312 
13.161 
13.419 
13.467 
13.512 
13.554 
13.592 

0.0 
2.0 
4.0 
6.0 
8.0 

10.0 
12.0 
14.c 
16.0 
11.c 
2o.c 
22.c 
24.0 
26.C 
21.c 
30.C 
32.0 
34.0 
36.C 
18.C 
40.C 
42.0 
44. t  
46.0 
41.0 
5c.c 
52.C 
54.0 
56.0 
51.c 

13.431 
13.386 
13.333 
13.276 
13.211 
13.156 
13.093 
13.021 
12.960 
12.892 
12.813 
12.153 
12.b93 
12.613 
1 2 . 5 4 3  
12.414 
12.406 
12.339 
12.214 

175.332 
115.352 
113.396 
1 15.464 13-1 4b 

13.?46 
13.151 
13.752 
0 .148  
13.140 
13.?28 
13.112 
13.691 
13. t66 
13.638 
13.605 
13.568 
11.528 
13.484 

11 5.556 
115.611 
115.810 
115.913 
116.158 
116.366 
116.595 
176.142 
I11.113 

iZ.Zl2 
12.152 
12.095 
12.041 .. .. 

ICt.0 
108.0 
llC.0 
112.0 

11.991 
11.944 
11.902 
11.864 
11.831 
11.104 
11.181 
11.763 

.. . 
11B.Ilt 
111.905 
171.642 

168.0 
110.0 
112.0 

117.399 
111.702 
178.019 ij.935 

I 3 . C C 3  
13.ctv 

114.0 
116.0 
118.0 

111.381 
Ill. 143 
116.9IC 

114.0 
116.0 
111.c 
180.0 

118.349 
111-689 
119.038 



SMALL 
GEL 1 b 

0 .c  
7 .0  
4.0 
6 r C  
0.C 

10.0 
12.0 
14.0 
16.0 
10.0 
20.0 
22.0 
24.0 
26.C 
2o.c 
30.C 
32.0 
34.0 
36.0 
30.0 
40.C 
42.0 
44.0 
46.0 
40.0 
50.0 
52.0 
54.0 
56.0 
50.0 

WALL 
D e L l A  

0.0 
2.0 
4 .O 
6.C 
0.0 

10.0 
LL.O 
14.0 
1b.O 
10.0 
20.0 
22.0 
24.0 
Z6.C 
28.0 
30.0 
32.0 
34.c 
36.0 
30.0 
40.0 
42.C 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56-0 
50.0 

WALL 
MLlA 

0.0 
2.0 
4-0 
6.0 
0.C 

10.0 
12.c 
14.0 
16.0 
18.0 
20.0 
22.0 
24.c 
26.0 
28.C 
30.0 
f2.C 
14.c  
36.0 
38.C 
4 O . t  
42.0 
44.0 
46.0 
48.C 
50.C 
52.0 
54.0 
56.0 
58.0 

LELIA 

ITS. C30 

I 8C. 663 
181.470 
102.2t4  
183. c 38 

175.eso 

18?.7115 
ies..oo 
185+177 
185.011 
l 8 t . 4 0 0  
l o t .  939 
107.426 
107-060 

108.564 

l89.C50 
109.112 
119.323 
105. 304 
185.397 
189- 364 
105.286 
105- I66 
I09.CO7 
100.810 
100.577 

I88.CIS 

1ae .z39  

I O I . C ~ *  

1 8 e . 3 1 ~  

CfLTb 

179.C38 
I00.290 
101.S38 
102.168 
103.966 
185.119 
106.2I6 
107.246 
188.202 
109-ClO 
109.860 
1.e.SlO 
1(11.104 
191.701 
192.145 
192.491 
192.766 
192.555 
193-070 
193. 112 
193.000 
193.001 

192.653 
192-400 
192. 101 
151.757 
191.374 
196.953 
190-499 

iw.cs4 

C E L l A  

175.030 
100.714 
112.380 
184 .Cl l  
185.5R5 
187.001 
100.463 
109.777 
19C.953 
IS2.CO6 
192.532 
193.731 
194.405 
194.558 
IPS. 395 
195- 721 
195.943 
19t.Cb8 
196. 103 
I 9t. c 54 
195.920 
195.731 
I55.470 
195- 149 
194.775 
194.351 

1 9 3 . 3 7 3  
192.127 
192.248 

193.~82 

P S I  

11.763 
11.754 
11.758 
11.776 
ll.OC9 
11.855 
11.914 
l1.9@5 
IZ.Ct9 
12.163 
12.2b8 
12.382 
12.504 
12.634 
12.770 
12.911 
13.051 
13-2C7 
13.359 
13.512 
13.661 
13.821 
13.915 
14.121 
14.276 
14.423 
14.561 
14-706 
14.042 
14.972 

PSI 

11.163 
11.757 
11.71+ 
11.016 
11.88C 
11.967 
12.076 
12.2C4 
12.350 
12.S13 
12.691 
12.882 
13.084 
13.296 
13.514 
13.739 
13.968 
14.199 
14.432 
14.665 
14.896 
15.125 
15.350 
15.571 
15.787 
15.997 
16.2CC 
16.395 
16.583 
16.763 

PSI 

11.763 
11.161 
11.793 
11.061 
11.961 
12.094 
12-256 
12.445 
12.659 
12.094 
13.147 
13.416 
13.691 
13.988 
14.286 

l4.895 
15.701 
15.506 
I5.8C8 
I6.1C6 
16.359 

16.963 
17.233 
17.454 
17.145 
11.905 
18.215 
1 8 - 4 3 3  

14.509 

1 6 . ~ 5  

6C.C 
02.c 
04.0 
t6 .C 

7c.c 
72.0 
74 -0  
46.0 
78.0 
8C.O 
8 2 - 0  
04 .0  
86.0 
88.0 
9C.G 
92.0 
94.0 
96.0 

1CC.O 
lC2.0 
104.0 
lC6-0 
1oa.o 
IIC.0 
112.0 
114.0 
116.0 
110.0 

6e.o 

5c.o 

I 8  7.69C 
IR7.31t 
IRh.962 
l R 6 . 5 6 1  
1 8 6 . 1 4 2  

lR5.247 
lR4.77t  
1 8 4 .  29C 
IR3.793 
183.285 
182.160 
182.243 
181-713 

100.635 
100.095 
179.559 
179.ozc 
178.404 
IT7.952 
177.425 
176.905 
1 7 6 . 3 9 3  
175.892 
175.402 
174.925 
174 ~ 4 6  3 
174.017 
113.590 

1 ~ 5 . 7 0 3  

i o i . i 7 e  

15.C96 
15.?15 
I S . ? 7 8  
I > . * % >  
15.534 
15.627 
15.713 
15.791 
15.1161 
15.524 
15.S79 
Ib.CZ6 
Ib-CbS 
Ib-CV5 
16-118 
16.132 
16-137 
16.135 
16.124 
16. I04 
16.C71 
16.C41 
15.597 
lS.545 

15.818 
15.742 
15.659 
15.569 
13.472 

1 5 . ~ 8 5  

IhCEI OF REFRbCTICh * 4 . b  

S ~ L L L  
CELT, 

cc.0 
62.0 
64 -0  
66.0 
b 8 - 0  
7C.O 
72.0 
74.0 
76.0 
70.0 

12.0 
84.0 
06.0 
00.0 
PC.0 
92.0 
94.0 
96.0 
58.0 

1oc.o 
lC2.0 
104.0 
106.0 
IC8.0 
11C.O 
112.0 
114.0 
116.0 
118.0 

ec.0 

O E L l b  

190.014 
109.5OC 
188.96C 

187.814 
187.211 
186.591 
185.956 
185.300 

103.975 
103.301 
182.616 
101.92t 
181-232 
180.53C 
179.130 
179.14 I 
178.446 
177.754 
177.066 
176.304 
175.71C 
17S.045 
174.39C 
113.748 
173.12C 

171.913 
171.335 

I O B . ~ ~ E  

184.64 e 

iw . soe  

?SI 

16.534 
17.C96 
11.249 
17.392 
17.$24 
17.647 
17.760 
11.061 
11.553 
10.C33 
10.103 
10.161 
?0.209 
10.245 
IO.271 
10.205 
1 1 . Z O O  
lO.ZO0 
18.260 
11.130 
18.180 
18.135 
18.C72 
17.997 
11.512 
17.e1s 
17.709 
17-592 
17.464 
17.321 

I h C E I  CF RCFRbCTICN * 4.0 

W I L L  
C E L l b  

6C.O 
62.0 
64.0 
66.0 

7 C . O  
72.0 
74.0 
76.0 
78.0 
oc.0 
82.0 

06.0 

9 c . o  
92 .0  
94.0 
96.0 
58 .0  

1OC.G 
lO2.0 
I C 4 . 0  
lC6.0 
100.0 
l l0 .0  
l l Z . 0  
114.0 
116.0 
I I I . 0  

6c.o 

e4.o  

e8.o 

O E L l b  

191.635 
191.002 
190.341 
189.655 
180.956 
108.237 
187.501 
186.752 
185.992 
185.Z2I  
184 -44  1 
183.654 
182.861 
182.064 
181.263 

179.657 
178.855 
178-054 
177.25t  
17b.462 
175.674 

174.121 
173.355 
172-608 
171.871 
171.145 
17C.444 
169.758 

1n0.461 

I 75. n93 

P S I  

10.C40 
10.C35 
I9.C 17 
19.187 
19.345 
19.490 
19.622 
lP.141 
19.147 
19.941 
20.c21 
ZO.C80 
20.142 
20.182 
20.210 
20.224 
20.225 
20.212 
ZO. lU7  
20.148 
20.C96 
20.C31 
19.553 
19.C62 
19.758 
19 . t40  
19.510 
19.261 
19.211 
19.C43 

W b l L  
O L L I l  

120.0 
122.0 
124.0 
1Ih.U 
im.0 
130.0 
132.0 
134-0 
136.0 
138.0 
140.0 
142.0 
144.0 
146.0 
140.0 
150.0 
152.0 
154.0 
156.0 
150.0 
160.0 
162.0 
164.0 
166.0 
160.0 
170.0 
112.0 
174.0 
116.0 
178.0 
180.0 

S M A L L  
OELlb 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136.0 
130.0 
140.0 
142.0 
144.0 
146.0 
148.0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.0 
160.0 
170.0 
172.0 
174.0 
176.0 
178.0 
180.0 

S M A L L  
OELT* 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
136.0 
136.0 
130.0 
140-0 
142.0 
144.0 
146.0 
148.0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.0 
168.0 
170.0 
172.0 
174.0 
176.0 
178.0 
L8O.O 

D E L r b  

173.183 
172.798 
172.437 
i l l . i O i  
171.794 
171.517 
171 -272  
171.062 
I 70. 188 
llG.754 
110.660 
170-611) 
170.605 
17U. 648 
170.741 
170.805 
1Tl.OOI 
11 1.331 
111.635 
171.994 
172-408 
I1 2.816 
113.396 
17 3. 966 
114.504 
175.246 
115.947 
116.683 
177.448 
178.235 
I 19.038 

O E L T A  

170.787 
170 6 259 
169.750 
169.287 
1 6 0 ~ 0 4 8  
160.444 
I60 .OTP 
1 6 7 ~ 7 5 5  
161.477 
167.240 
167.071 
166.952 
166.093 
166.099 
166.914 
167.123 
167.349 
167.656 
160.046 
161.524 
169.009 
169.744 
170.407 
171.317 
112.231 
173.222 
174.284 
175.408 
176. 584 
177.798 
179.038 

OELTA 

I69 -094 
168.453 
161 -840 
167.256 
166.705 
166.190 
165.716 
IbY-285 
164.903 
164.574 
164.304 
164.097 
163.961 
163.900 
163.922 
164 - 0 3 3  
164.241 
164.551 
164 -97 I 
165.506 
166.162 
167.050 166.952 

161-11B4 
170.042 
111.320 
172.706 
174.109 
175.7S3 
117.376 
119.030 

P S I  

15.368 
15 .258  
15- 141 
i5.ii8 

14.757 
14.619 
14-41?  
1 4 . 3 3 1  
14.182 
14.031 
13.878 
13.724 
13.569 
13.415 
13.263 
13.112 
12-96S 
12.821 
12.603 
12.551 
12.426 
12.309 
12.201 
12.102 
12.015 
11.939 
11.875 
11.824 
11.787 
11.763 

i4.e.90 

P S I  

Il.ll9 
11.022 
16.156 
16.681 
16.497 
16.306 
16. IO6 
15.900 
15.688 
15a-9 
15.246 
15-019 
14.789 
14.551 
14.324 
14.092 
13.862 
13.634 
13.412 
13.197 
12.909 
12.792 
12.601 
12.436 
12.280 
12.142 
12.023 
11.924 
11.840 
11.794 
11.763 

PSI 

18.062 
10.669 
10.464 
10.240 
10.020 
17.781 
17.531 
17.272 
17.004 
16.726 
16.442 
16.150 

15.551 
15.256 
14.940 
14.634 
14.330 
14.031 
13.739 
13.456 
13.186 
12.930 
12.692 
12.575 
12.282 
1 2 . I 1 6  
l l . 9 7 9  
11.873 
11.fJOI 
11.763 

1 5 . ~ 5 3  



l h r t l  CF IEFRACIICh * 5.0 

I 

$*ALL 
OEL18 

0.0 
?.C 
4.0 
6.C 
11.0 

1C.C 
l 2 . C  
14.0 
16.0 
18.C 
2o.c 
22.0 
24.0 
Z6.C 
28.C 
3C.O 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
55.0 
56.0 
58.0 

w.11 
O f L I A  

0.0 
2.0 
4.G 
6-0 
8.0 
10.0 
12.0 
14.0 
16-C 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.C 
58.0 

WALL 
WLlA 

0.0 
2.0 
4.C 
6.0 
1.0 

10.0 
12.c 
14.c 
16.0 
18.0 
2o.c  
22.0 
21.0 
26.0 
26.C 
3G.0 
32.0 
14.C 
36.0 
J8.C 
4C.O 
41.0 
44.0 
46.C 
4e.c 
50.C 
52.c  
54.C 
96.C 
58.C 

CfLTb 

115.c  38 
I81.126 

185.204 
181.125 
IU11.930 
IPC.594 
192. IO4 
193. 449 
194.626 
195.t34 
196-418 
157. 164 
151.102 
198. LOO 
191.369 

198. 561 

190.396 

191.821 
191.451 
191.c29 
191.541 
196. c I1  
195.444 
191.032 
194.106 
193.508 

in) .  193 

1 9 c . s ~ ~  
i.e.504 

w. 128 

CELT. 

175.C38 
100.526 
212.753 
211.621 
218.181 
218-106 
ZIt.824 
215.C82 
213.205 
211.111 
209.263 
201.693 
2ot. 017 
204.439 
202.559 
201.572 

I95.CSS 
111.512 
196se36 

194.861 
193.961 

2ac.273 

195.023 

193.101 
192.284 
131.504 
19t .759  
19C.044 
189.358 
188.696 

CELTA 

11S.C38 
216-130 
219.142 
215.293 
21C.1196 
2Ct. 586 
203.105 
2CC.581 
1911.131 
196.042 
I95+244 
193.871 
192.695 
191.t62 
19C.753 
lBF.544 
l8F.219 
1811.565 

181.471 
I R t . 5 2 8  
I P C . 4 6 6  
1 Ut. C36 
1R5.tI6 
IUS-260 
184.506 

184.254 
183.952 
183.C63 

1n7.511 

i e 4 . s 7 2  

P S I  

I l . l C 3  
11.765 
1 1 . 8 1 5  
1I-9IC 
12.051 
12.733 
17.452 
12-1C6 
12.909 
13.291 
13.626 
13.911 
14.329 
14.696 
I5.Ct9 
15-444 
15.820 
16.193 
16-562 
16.925 
11.281 
11.628 
11.964 
10.290 
18.605 
18.901 
19.196 
19.412 
19.134 
19.982 

P S I  

11.163 
13.110 

-16.305 
20.124 
23.623 
26.611 
29.251 
31.kCP 
33.206 
34.103 
35.952 
36.998 
31.878 
30.622 
39.254 
39.193 
40.256 
40.655 
51.001 
41 .301  
41.564 
41.795 
41.958 
42.117 
42.315 
42.416 
12.601 
42 .112  
42.812 
42.900 

?SI 

11.163 
18.531 
21.1?0 
32.864 
36.479 
38.193 
40.320 
41.363 
42.C99 
42.633 
43.033 
43 .331  
43.574 
43.763 
43.914 
b 4 . 0 3 7  
44 .139  
44.224 
44.296 
44.356 
44.4CR 
44.453 
44.491 
44.525 
44.554 
4 4 . 5 R O  
44 .603 
44 .623  
44.641 
44.656 

SPA11 
rFLIA 

6C.C 
6 2 . 0  
65.0 
66.0 
68.0 
7c .o  
12 .0  
14.0 
i C . 0  

8C.O 
82.0 
84.0 
16.0 
10.0 
q0.0 
92 .0  
54.0 
9 6 . 0  
98.C 

IOC.0 
1cz.o 
IC4 e 0  
106.0 
108.0 
IIC.0 
112.0 
114.0 
116.0 

1 e . o  

1ie.o 

P C l l A  

192.89 I 
I 97 .0r2  
191.37C 

IR9.75U 
lRR.953 
188.135 
1117.3Q* 
186-463 
Ii35.61 4 
184.757 
183.894 
103.02t  

181.219 

119- 52 1 
I18 a65 I 
111.711 
116.905 
116-030 
115.115 
114.311 
l13.410 
112.63C 

1 9 o . w e  

inz.114 

in0.403 

i i i .eoc 
110.903 
110.11* 
169.391 
l68.6ZC 

P I  I 

20.216 
M . 5 3 6  
2 0 . t 4 1  
2 0 . t 3 2  
21 .CjI )  
21.110 
2 I - J I b  
21.*48 
21-566 
21.t68 
21.156 
21.829 
71.887 
21.530 
21.559 
21.513 
21.913 
21.951 
21.527 
2 1 d 8 3  
21.823 
Zl-149 
2l . tbO 
21.551 
21.438 
21.?05 
21.151 
20.595 
20.818 
2 O . t Z b  

ISCEX O F  REFRACIICN -20.0 

S P I L L  
CELlA OELIb PSI 

6C -0 
62.0 
64.0 
66.0 
68.0 
I C  .o 
12.0 
74.0 
16.0 
18.0 
8C .o 
82.0 
84.0 
86.0 
88.0 
9C.O 
92 -0 
94 .0  
9 6 - 0  
9 8 - 0  

100.0 
1C2.O 
104.0 
106.0 
108.0 
IIC.0 
112.0 
114.0 
116.0 
118.0 

m . o s r  

106.2~~ 

181.44C 
106.841 

185.69C 
185.135 
184.592 
181.055 
183.53t  
183.015 
I82.51C 
182.00 5 
181.505 
lOI.008 
180.514 
180.02c 
119.52 6 
179.031 
118.535 
118.035 
117.531 
171.021 
l?b-SO6 
175.983 
175.451 
174. 9 0 s  
174.355 

113.207 
172.609 

I 73. l e e  

42.580 
43.CSO 
43.113 
43.169 
43.219 
43.262 
43.301 
43.334 
43.363 
43.308 
43.400 
43.425 
53.437 
43.446 
43.452 
43.454 
43.452 
43.441 
43.438 
43.426 
43.410 
43.390 
43.365 
43.331 
43.304 
43.266 
43.222 
43. I13 
43.118 
43.055 

I h C E X  O F  IEFRACIICN -50.0 

SVALL 
CELTb 

60 -0 
62.0 
64-0  
66.0 
6 8 . 0  
l C . 0  
12.0 
74.0 
16 .0  
18.0 
(10.0 
u2.0 
84.0 
16.0 
P 0 . 0  
sc.0 
92 .0  
54.C 
96.0 
98.0 

lCC.0 
IC2.0 
104.0 
ICb-0 
1011. 0 
1 I C . O  
112.0 
114.0 
116.0 
118.0 

OELTb 

183.38t 
183.12C 

187.615 
182.374 
182.139 

1111.681 
181.461 
181. 25 1 
181.035 
180.825 
180-621 
lRO.414 

180.00 3 

119.592 
119.38C 

182.86 3 

1 8 1 . 9 1 1  

i8c . zoe  

i79 .19e  

179.17e 
I 78.9t.e 

1 7 8 . 3 7 ~  

178.155 
llR.5CC 

178.097 
117.86e 
177.634 
117.39 I 
177.144 
116.8OE 

P I  I 

4 4 . f 1 0  
4 5 . t 8 3  
44 . t94  
44.103 
44.712 
44.119 
45.126 
44.132 
44 .731  
44.741 
44.144 
44.141 
44.149 
44.751 
44.152 
44.152 
44.152 
44.151 
44.749 
44.141 
44.744 
44.741 
44.131 
44.132 
44.126 
44.120 

44.104 
44.C94 
44 . t03  

4 4 . i 1 2  

W I L L  
GELIA 

120.0 
I Z ? . O  
124.0 
126.0 

1 30.0 
132.0 
134.0 
136.0 
138.0 
140.0 
142.0 
144.0 
146.0 
148.0 
190.0 
152.0 
154.0 
156.0 
150.0 
160.0 
162.0 
164.0 
166.0 
168.0 
110.0 
112.0 
114.0 
116.0 
178.0 
180.0 

1zn.o 

SMALL 
DELTA 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134-0 
136.0 
130.0 
110.0 
142.0 
144.0 
146.0 
148.0 
150.0 
152.0 
154.0 
156.0 
158.0 
160.0 
162.0 
164.0 
166.U 
168.0 
110.0 
112.0 
114.0 
116.0 
178.0 
180.0 

SMbLL 
OCLlA 

120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136-0 

140-0 
112.0 
144.0 
146.0 
148.0 
130.0 
152.0 
154.C 
1Sb.G 
158.0 
160.0 
162.0 
164.9 
166.0 
148.0 
170.0 
172.0 
114.0 
176.0 
178.0 
100.0 

138.0 

G E L l l  

167. 869 
141.141 
166.431 
165.762 
165.118 
164.509 
163.939 
163.413 
162.935 
162.512 
162.148 
161.852 
161.629 
161.489 
161.439 
161.489 
161.640 
I61 -921 
162.336 
162.895 
I63.5.4 
I 64. 440 
165.661 
166-651 
168.009 
169.531 
111.201 
113.022 
114.952 
111.961 
119.038 

DELTA 

111.993 
111.356 
110.691 
110.012 
169.300 
1611.557 
1 6 1 ~ 1 8 0  
166-966 
166.110 
165.208 
164.256 
163.241 
162.117 
\bl.O+O 
159.828 
158.536 
151.  156 
15Sr684 
154.114 
152.445 
150.683 
148.841 
146.P49 
145.061 
143.307 
141.885 
141.220 
142-186 
146.622 
158.116 
119.038 

DEL 1 A 

116.622 
116.345 
116.051 
115.155 
115.438 
115.105 
114.751 
114.316 
113.911 
113.548 
173.081 
112.589 
112.041 
l l l . 4 5 5  
110.002 
l lO .080  IbY-214 

168.368 
167.j40 
166.163 
164.80Z 
163.212 
161.333 
159.090 
156.388 
153-125 
149.234 
144.846 
140.941 
142.921 
119.039 

PSI 

20.419 
20.198 
19.963 
19.714 
19.450 
19.113 
I8 .883 
18.580 
18.265 
11.918 
11.601 
11.253 
16.891 
16.533 
16- 164 
15.790 
15.415 
15.039 
14-66? 
14.301 
13.944 
13.599 
13.212 
12.966 
12.685 
12.434 
12.211 
12.038 
11.901 
11.809 
11.763 

PSI  

42.986 
42.991 
42.819 
42.121 
42 .610  
42.481 
42.341 
42.190 
42.013 
41.812 
41.584 
41.324 
41.026 
40.685 
40.290 
39.833 
39.300 
38.616 
37.943 
31.079 
36.043 
34.812 
33.331 
31.566 
29.439 
26.096 
23.086 
20.420 
16.684 
13.321 
11.763 

P S I  

44.611 
44.651 
44.641 
44.624 
44 .  604 
44.581 
44.555 
44.526 
44.492 
44.454 
44.410 
44.358 
44.298 
44.226 
44 .142  
44.041 
43.918 
43.168 
5 3 . 5 8 1  
43.345 
43.043 
42.640 
42.118 
41 .389  
40.358 
38.850 
36.561 
33.003 
21.350 
18.833 
11.163 


